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Forestry
A Guide to Inportant Native Tree Species of the Atlantic Zone of Costa Rica 
Director: Stephen S. Siebert ST ^
The world’s tropical lands confront increasing human demand and are being degraded 
and converted at unprecedented rates. Expanding human settlements, intensified 
mechanization, timber harvests and desire for more agricultural and pastureland 
contribute to the conversion. Unsustainable land use practices frequently result in loss of 
productivity and subsequent land abandonment. In fact, the area of degraded tropical 
land is now comparable to the amount of forested tropical land. Anthropogenic 
disturbances, particularly fire and altered edaphic conditions, retard the natural 
regenerative processes m many areas.
Recent research has identified practical, cost-effective methods to establish native, 
species-rich forests on formerly degraded sites. Tree plantations managed as “foster 
canopies” or “foster ecosystems” have successfully restored indigenous tree species in a 
wide variety of environments, including even highly degraded mining sites. The primary 
constraint to increased use of foster ecosystems is the lack of information available on 
native tree species.
This document provides basic information for important native tree species of the 
Atlantic zone of Costa Rica. The tree species included are either locally important, 
ecologically significant or very scarce throughout their range and in most cases all three. 
For each species I provide information regarding diagnostic field characteristics, seed 
production and germination, potential use and value, and basic ecology. The information 
was gathered through village nursery trials conducted in La Alegria, Costa Rica and a 
thorough review of related English and Spanish literature. It is hoped that this guide will 
assist in the identification and greater use of these valuable but over-looked indigenous 
tree species in reforestation efforts.
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PREFACE
During the process of creating this guide it was necessary to collect and germinate 
hundreds of native tree seeds. The 4“*, 5* and 6* graders from the towns of La Alegria, 
El Cruce and San Isidro de Pâscua germinated all of the seeds, cared for them in the 
nurseries and then planted every one of them. In addition to the seedlings they grew, the 
Escuela de Agricuhura de la Region Tropical Humeda (EARTH) donated 1,500 seedHngs 
between the three schools. The total number of native trees planted by the students in 
their hometowns was just over 3,000.
I ll
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CHAPTER 1 
Introduction
Humans are placing previously unsurpassed and accelerating demands on the 
world’s natural resources and tropical forest degradation is proceeding at unprecedented 
rates. Complex fectors including population growth, domestic politics and laws, and local 
and international socioeconomic conditions have resulted in widespread tropical forest 
degradation and are difficult to manage (Lugo 1992). During the 1970s, 11.1 million 
ha/yr. of tropical forests and woodlands were destroyed or seriously degraded through 
agricultural e?q>ansion, logging and foelwood collection (Lanley 1982; WRI/IIED 1988). 
That rate increased to 15.4 million ha/yr. between 1980-1990 (Singh 1993). An estimated 
total of 2.0 billion ha of degraded tropical land exists today (Grainger 1988). In tropical 
regions containing large areas of degraded forest, pasture and agricultural lands, this often 
results in severe social and economic problems for local people (Parrotta 1995). Despite 
increased demand and widespread conversion and degradation, tropical forests are still 
considered one of the primary remaining natural landscapes on the planet (Lugo 1991).
Tropical Forest Rehabilitation
Regeneration is the natural process of succession that occurs in primary and 
secondary forest following a disturbance. Historically the most common response to 
tropical land degradation has been abandonment and reliance on natural succession to 
restore the land (Parrotta et al. 1997). Indigenous peoples, for example, relied on the
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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natural regeneration process by leaving cleared land in fellow for a period of time. More 
severe land degradation resultii^ from increased mechanization, shortened fallow periods, 
increased population pressure and anthropogenic disturbance regimes, inhibits natural 
forest regeneration.
In many situations anthropogenic fectors in ^ d e  or prevent secondary succession 
from initiating (Lugo 1997). Degraded land with anthropogenic disturbance regimes 
provides little benefit to humans and does not revert to forest. This fiiels further 
deforestation as productive agricultural land is then sought to replace ui^roductive, 
degraded land (Lugo 1997). Modem humans have increased their land conversion rate, 
while intensified use prevents natural regeneration. This leaves us with a situation of 
greater human populations that demand more resources per person from the Earth, yet 
fewer productive areas available for exploitation and an increasing amount of disturbed 
land. Land degradation through human disturbance has had a negative üiçact on the local 
ecologies, economies and inhabitants of areas where it occurs (Parrotta et al. 1997). It has 
been estimated that the area of degraded tropical land is now conparable to that of mature 
tropical forest. Still increasing at their greatest rates in history, degraded lands occupy an 
estimated 2077 million ha, or 43% of the planet’s total land area (Grainger 1988). Thus, 
as human pressure on natural resources increases, rehabilitation of abandoned pastures and 
agricultural land will be of greater inqwrtance (Powers et aL 1997). Fortunately, recent 
work shows great promise in rehabilitating degraded land back to productive biologically 
diverse conditions (Brown & Lugo 1994).
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In recent years, great advances have been made in the field of ecological 
restoration. Puerto Rico, for example, went fi"om nearly 100% forest cover to 12% during 
the era of agricultural expansion in the 1940s, yet is now over 30% forested under the 
more industrialized economy of today (Wadsworth &Weaver 1999). When regeneration 
is human initiated a particular type of restoration must be undertaken in order to achieve 
the desired forest type, be it an exotic timber plantation or a fully rehabilitated native 
forest. The effectiveness and speed of recovery will vary depending upon the severity of 
degradation, previous forest type, size of disturbed area, presence of seed-dispersing 
wildlife and distance from intact native forest or seed source (Parrotta 1995). Thus, both 
the methods utilized and the species planted will likely vary depending on the specific 
conditions and objectives.
Unique strategies have been developed for restoring; anthropogenic grasslands 
dominated by Imperata grass (Otsamo et aL 1997: Soudre 1999), large areas of severely 
degraded rninmg sites (Lamb 1999: Rivera et aL 1999:), urban forests (Day et al. 1997), 
abandoned pasture (Powers et al. 1997) and highly inq)acted multi-use areas (Parrotta 
1995). The following three sections review some of these strategies and identify 
promising areas for fiiture research efforts.
Role of Native Tree Species
Knowledge of forest tree phenology, seed handling, nursery care and basic ecology 
is a fundamental prerequisite for effective conservation strategies, yet very little
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
information is available for the majority of tropical tree species (Cornelius 1996).
Knowles and Parrotta (1995) have shown that it is possible to evaluate systematically, at 
low cost, a large number of native tree species about which little or no previously 
published information exists with respect to critical aspects of phenology, seed biology 
and nursery performance. Their study evaluated 160 taxa of trees over a 14-year period 
and has greatly facilitated future forestry work in the upland moist forests of Brazil. Yet 
long-term, sustained projects utilizing native tree species are still quite rare. Similar work 
needs to be conducted in other areas of the tropics in order to provide foresters with more 
tools for rehabilitation efforts. When this information is not available, land managers are 
forced to rely on commonly used, commercially available species (mostly exotics) in order 
to attain predictable results in a cost-effective manner.
If  a project’s primary goal is to re-establish a native forest on a degraded 
land, it seems only intuitive to begin by planting native trees. However, reliance 
upon “natives-only” planting approaches has proven to be problematic. Native 
only projects such as enrichment plantings exhibit low seeding survivorship rates 
and are often prohibitively e)q)ensive (Weaver 1987). In short, in order to restore 
a native forest on a piece of land, we must do more than simply replant the tree 
species that were removed. We must understand which species are the most well- 
suited to the new, highly modified edaphic and microclimatic conditions.
Unfortunately, little information is available for most of the world’s native tree 
species and very few are commercially available.
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Tropical Forest Ecosystem Restoration Strategies
1. Plantation Restoration
Monoculture tree plantations have demonstrated great potential in assisting 
stimulate natural forest succession processes and establishment of species-rich native 
forests (Parrotta 1992). Recent studies have shown that forest plantations established on 
degraded sites 6cilitate the recolonization of native flora by influencing the understory 
microclimate, attracting seed dispersers and halting anthropogenic disturbance regimes 
(Knowles & Parrotta 1995, Lugo 1992, Parrotta 1992, Powers et al. 1997). The phrases 
‘successional catalysts’ and ‘foster canopies’ have been used to describe monospecific 
stands of exotic and/or native trees species when they are planted for the purpose of 
altering the microclimate below them. In traditional tree plantations grown for timber, 
understory regeneration is suppressed through costly expenditure of fossil fuels, human 
energy and chemicals (Lugo et aL 1993). Under foster plantation management 
recommendations, attention is still given to efficiently producing timber or other products 
in order to defi*ay initial costs, but the focus is changed. The difference is that the long­
term, primary goal of the project is to flicUitate natural succession and the development of 
a diverse understory of native species (Brown & Lugo 1994).
As outlined by Lugo (1997), the sequence of events leadii% to plantation assisted 
natural forest regeneration includes: (1) Site preparation and stand establishment; (2) 
plantation trees modify site conditions by altering ten^rature, soil structure and 
chemistry; (3) development o f a native woody understory when protected from 
anthropogenic disturbance; (4) the understoiy provides habitat that attracts wildlife; (5)
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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native propagules arrive by wind, water and wildlife: (6) most of the time, the shade- 
intolerant plantation species fails to regenerate, allowing native species to reproduce.
2. Restoring Highly Degraded Sites
Species used in forest plantations are normally fest-growing, robust, sun- 
demanding trees which provide useful products such as wood, latex, resins or tannins 
(Lugo et al. 1993). These growth characteristics are necessary in establishing forest cover 
on degraded tropical sites. Degraded lands are typically described as having m^wverished 
or eroded soils, hydrological instability, reduced or halted primary production and 
diminished biodiversity (Parrotta 1992). Under such conditions, it is argued, native trees 
become ‘exotics’ in the new environment, as they are poorly adapted to such extreme 
climatic conditions. In severely degraded sites, such as open pit mines and abandoned 
pastures dominated by aggressive, exotic grasses, environmental conditions are 
particularly difficult for regeneration by native species.
i .  Anthropogenic Grasslands
Reestablishing native forests on degraded, abandoned pastureland dominated by 
aggressive exotic grasses is particularly challenging to restoration ecologists. The areas 
are difficult to restore because fest growing grasses such as Imperata cyUndrica and 
Pennisetum clandestinum (Cavelier & Aide 1999) compete heavily with seedlings, exhibit 
allelopathy, and are susceptible to fire (Otsamo et al. 1997). In order to establish 
seedlings in such an environment, the trees must be able to corrqjete with and eventually
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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shade out the light demanding grasses. In Kalimantan, Indonesia, Otsamo et al. (1997) 
tested a total of 83 native and exotic trees species under these conditions to determine the 
best first-rotation reforestation candidates. They found that exotic species performed 
significantly better than the natives, but that a few native species were able to survive.
They concluded that the change in local climatic and edaphic conditions make natives 
unsuitable for first-round planting in Imperata cyUndrica grasslands. In recent research, 
Otsamo et al. (1999) suggest that the most effective method of restoring fimctionaJ, 
native-like forests on these highly degraded sites is through proper management of 
multistoried and multi-species plantations involving fest-growing exotics and the use of 
select, robust, yet slower-growing indigenous species.
4. Mining Site Restoration
Historically, tropical forest rehabilitation projects tend to focus on a very limited 
number of species and usually at considerable cost (Parrotta et al. 1997). Plantation 
establishment on severely degraded mining sites traditionally relied on either monospecific 
exotic stands or a limited number of native tree taxa for which seeds were readily available 
and silvicultural practices well developed (Knowles and Parrotta 1995). Basic information 
on the majority o f native tropical tree species is still greatly lacking (Jimenez 1995). Yet 
there appear to be several promising alternatives for restoring degraded mining sites by 
planting natives and exotics in low and high densities, depending on the degree of site 
degradation and the distance fi'om a propagule source (Lamb 1999).
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For example, while attempting to restore a degraded tropical bauxite mine site in 
Para State, Brazil, a mining company initiated a systematic and comprehensive study of 
160 of the 210 tree taxa found in the vicinity (Knowles and Parrotta 1995). They 
developed a species rating method that considered phenology and seed dispersal, seed 
viability and collection, seed dormancy, planting stock and post-plantation performance.
By collecting this base-line data on 160 native species, they were able to score each 
species and determine which would likely be most successful and most cost-effective in 
first rotation and subsequent enrichment plantings. Unfortunately, long-term, systematic, 
large-scale projects such as this are rare. But both the Brazilian and Indonesian study 
provide invaluable information on the role of native trees in their respective areas and 
suggest the type of approaches future tropical forest restoration ecology research should 
take.
Evaluation of Approaches
Plantation forestry for conservation purposes is still somewhat controversial 
despite a few well-documented successes. There has been significant debate concerning 
the large-scale introduction of exotic species and many professionals balk at the idea of 
permitting so much previously forested land converted into plantations (Armstrong Van 
Hensbergen 1996). Because of the pressing need for a practical solution to degraded 
tropical lands, there is a tendency to over-eagerly embrace any initial successes. We must 
proceed with the understanding that plantation initiated rehabilitation is no panacea and 
may even slow down succession in some cases. For exan^le, Murcia & Vargas (1999)
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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found that the common Colombian practice of establishing stands of Andean Alder to 
assist forest regeneration actually resulted in less tree species diversity and the 
maintenance of an unusually high percentage of early successionary species. They also 
found that adjacent abandoned pasture control plots regenerated much faster.
A systematic approach to evaluate the effectiveness of plantation foster canopies is 
to utilize the six steps Lugo (1997) identified as critical to successful plantation 
establishment. The first step, “site preparation and stand establishment” can be easily 
achieved on most sites. Most researchers have prepared sites by disc harrowing the soil 
twice prior to planting and then manually slashing the understory during the first year or 
two. No sites were watered or fertilized (Otsamo et al. 1997: Parrotta 1992: Powers et al. 
1997). The second necessary step, “plantation trees modify the tenqserature, soil structure 
and chemistry of the site”, is well established and widely accepted fact. Thus neither of 
these first two steps is contentious. The next four steps are more complex and are 
discussed below in enumerated sub-sections. The fifth and final sub-section is devoted to 
native vs. exotic tree use.
7. Understory Development. A woody understoiy will inevitably develop underneath a 
plantatioiL Surpressing understoiy development is normally the main 
operating/maintenance cost of a plantation. Native species typically establish in the 
understoiy when this practice is halted (Lugo 1997). Unfortunately, managers have no 
control over which species establish, or when. A weed species such as Leucaena 
leucocephala is likely to establish if an area has been disturbed for long enough. That
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weed species can then contribute to the colonizing seed rain filing on the plantation. 
Additionally, it has not been determined how the woody understory will compete with the 
roots of the planted species or how this will efifect growth and yield of the plantation.
2. Habitat/attraction fo r wildlife. Lugo (1997) states that the native understory will 
attract wildlife to the site. Intuitively this makes sense although it is not proven. In a 
study of windbreaks in Costa Rica, Harvey (1999) showed seed dispersal played a much 
greater role than soil seed banks in tree seedling establishment within wind breaks. Bird 
dispersed seeds were found more often than bat-diq)ersed or wind-dispersed trees. Wind 
breaks received twice as many species as adjacent pastures and 39 times the quantity of 
seeds. The results seem to support Lugo’s claim and indicate the influence of the 
attracted wildlife is significant. However, it should be noted that in the Costa Rican study, 
it is the overstory, not the understory that is attracting avian seed dispersers.
3. Propagule Dispersal. Those trees which invade the understory of plantations have 
been classified according to their dispersal mechanism as anemochorous, zoochorous and 
autochorous, depending on if their seeds are dispersed by wind, animals, or both.
(Parrotta 1995). This important regenerative mechanism can not fimction if animal seed 
dispersers of zoochorous species are absent or found in limited numbers as is the case in 
large disturbed areas such as mines, or heavily disturbed small islands, such as many 
Caribbean islands (Lugo 1996a). Avian and bat seed dispersers are not inclined to expose 
themselves to the risks involved with crossing large open areas and seem to be attracted to
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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forest-edge perches. The seed rain from them was found to be significantly greater along 
borders (Parrotta 1995). Likewise, plantation distance from an intact forest seed source 
strongly influences rehabilitation (Janzen 1999). Seed rain from anemochorous (wind 
dispersed) species can be relied on to some degree as a propagule source, provided the 
disturbed area is downwind. However, the effect is greatest at the forest edge, with 
diminishing effectiveness as the distance from the propagule source increases. Knowles 
and Parrotta (1995) concede that animal seed dispersal at their Brazilian site was low and 
uncertain, probabfy because of long distances between seed source and mining activities at 
the site.
4. Planted Species Shaded-out. Lugo (1997) hints at the possibility of using the 
plantation species as an income generator to defray the costs of the project, yet none of 
the published work mentions what harvest methods should be used or what growth and 
yield rates could be expected. In assessing the management requirements of rehabilitation 
plantations, Parrotta (1993) points out that a large portion of the carbon and nitrogen 
stores occur in aboveground vegetation. Therefore he cautions that extensive tree 
harvests could negate early nutrient gains to the system and negatively effect understory 
development.
5. Natives-Vs Exotics. Planting an exotic species seems like an obvious paradox if the 
final goal is restoring a species-rich native forest on that site. Yet the severely altered
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edaphic and microclimatic conditions not only favor vigorous exotic species, but may even 
preclude establishment of natives.
Certain species 6cilitate understory regeneration while others have little effect. 
(Powers et a l 1997). A land manager must therefore choose a tree species that will not 
only survive the harsh conditions of a degraded site, but also attract wildlife. Murcia & 
Vargas (1999) found that Alder plantations in Colombia halts natural regeneration, leaving 
the forests with species compositions indicative of early stages of succession. They 
conclude that birds may not be attracted to the sites due to lack of food and stand 
homogeneity. The overstory has a direct influence over which species establish 
underneath and tree species differ in their ‘attractiveness’ as roosts for seed-dispersers, 
light permeability, litter production and soü biology (Parrottal995). This aspect of 
plantation restoration is still little understood and is most likely to be highly variable 
between geographic regions.
Advocates of exotic foster canopy systems contend that self-seeding of these 
species should not occur because the native understory wül shade-out the sun demanding 
species (Lugo 1997). The plantation species is therefor intended to be a single-rotation 
tree crop. This argument seems to oversimplify the complex and little understood process 
of succession in ecosystem rehabilitation. It also does not seem to adequately consider the 
possibility of introducing yet another harmful, aggressive, exotic into an already damaged 
ecosystem. Critics rightly contend that insufScient research has been done to demonstrate 
that exotic overstories survive for only one generation and do not become permanent 
members of the canopy. Lugo et a l (1993) acknowledge that there is a danger of exotic
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species escaping into natural areas, and suggest minimizing risks by proper species 
selection. Although the characteristics of exotic species are generally well understood, 
there is no accepted protocol for determining which species are safe. As yet we have no 
way of determining the risks of the exotic seed being released into areas surrounding the 
site.
The aggressive, weedy Leucaena leucocephala is now a mainstay on roadsides and 
disturbed areas throughout the Neotropics, including Puerto Rico. The Guanica Forest 
Reserve in Puerto Rico has been extensively studied for many years. Fifty years after 
abandonment the area is still in the recovery phase and at a height of 5-7 m the canopy is 
dominated by a dense, nearly monospecific stand of L. leucocephala (Brown & Lugo 
1994). The understory, though more diverse, is still dominated by L. leucocephala 
(personal observation).
CHAPTER 2 
Objectives
The purpose of this guide is four-fold. (1 ) To increase awareness of the rapidly 
disappearing trees of the Atlantic region of Costa Rica. (2) To assist students, foresters, 
local formers, development workers and others in the identification of important 
indigenous tree species while in the field. (3) To provide basic information to NGOs, 
government agencies and private organizations working m native tree propagation and
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reforestation efforts. (4) And to facilitate additional scientific investigation into the 
propagation of native tree species.
The document attenyts to achieve these goals by providing descriptions of flower, 
leaf; finit, bark wood qualities and the known distributions of selected native trees. 
Photocopies of botanical samples obtained from both the Duke University Herbarium and 
La Selva, Costa Rica acconq)any the text of some species. This is the same source used in 
Ârboles de Costa Rica (Holdridge et al. 1997). Since it is often impossible to reach the 
canopy of a mature tree without climbing gear, this document enq>hasizes identification 
through bark and root characteristic descriptions. Whole tree photographs accompany the 
descriptions for many species, but were not always possible. More importantly, close-up 
photographs showing root structure and bark characteristics are included. This is often 
the only tree part visible to a person fi’om the ground and will likely prove invaluable to 
field workers.
The guide also provides information regarding seed collection, pregerminative 
treatments, germination, common wood uses, the ecology of the tree and other notable 
characteristics. One of the greatest challenges and primary impetus for creating this 
document was the lack of information on most of these species. It is the hope of all those 
who assisted with the project that this represents the first step towards greater 
understanding and utilization of the native tree species o f Costa Rica. This document will 
6cilitate additional research on native tree species. In 6ct, the lack of ecological 
information on native tree species is widespread throughout the tropics. Restoration of
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species-rich moist tropical forests on severely degraded sites is constrained largely because 
of our inconq)lete knowledge regardii% ecological dynamics and propagation techniques. 
Basic silvicultural information is lacking for all but a very small number of tree species that 
characterize these forests (Knowles and Parrotta 1995).
Site Description
The forests of Costa Rica are extremely rich in tree species diversity. They occupy 
aU four possible altitude belts for tropical region trees as described by Holdridge, from sea 
level to pàramo. The species comprising the forests o f Costa Rica also vary widely with 
soü climatic variabÜity (Holdridge et a l 1997). In an area of only 51,200-km, Costa Rica 
possesses one of the most diverse floras on earth. It is estimated there are between 10,000 
and 12,000 known plant species, 1,500 of which are trees (Jimenez 1995).
The diverse forests o f Costa Rica’s Atlantic slope demand more intense 
management strategies to limit potential species losses through habitat destruction and to 
maximize land use eflBciency. In an effort to show the relationship between deforestation 
and species extinctions, Lugo et a l (1993) used McArthur and WUson’s species-area 
model (McArthur & Wilson 1967). Their analysis shows that areas with high species 
diversity in a small geographic area (such as Costa Rica and Caribbean islands) are 
particularly susceptible to extinctions at even low rates of deforestation.
The history of forest clearing for agriculture in Costa Rica extends back to pre- 
Colombian times, although clear written records were not kept untü he arrival of the
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Europeans in the 1560’s. The conquest of Costa Rica by the Spaniards early that decade 
reduced Indian populations by as much as 95%. Forest grew back over most formerly 
cultivated areas and the country was to remain sparsely populated until independence in 
1821 (Boucher et al. 1985). Explaining how the present state of highly fragmented forest 
landscapes in Costa Rica developed, Boucher et ai. (1985) state, “We should remember 
that only a few years ago the forests were considered uncultivable land without value and 
for that reason they were felled and converted into agricultural zones and cattle pasture.”
The soils in the Atlantic zone are variable. For a detailed distribution map and 
discussion see Morera, V.A. (1983) in Janzen (1983). In general, mountain soils are 
highly acidic, strongly eroded, reddish, rich in clay and have excessive external drainage 
(Udults, Ustults and Tropppets). They tend to be rather shallow and it is common to see 
exposed parent rock. In coastal regions soils are poorly drained, prone to flooding and 
clayey (Aquepts) (Morera 1983).
The field work for this project was conducted in La Alegria, located on the 
windward, east-feeing mountain slopes of the Atlantic zone, between 450 and 550m above 
sea level Temperature in the area varies from a maximum of 26.6° C and minimum of 
18.0° C with a mean of 22.3° C (Coen 1985), while rainfall varies between 5.0 and 6.0 
m/yr. (Johnston 1994, unpublished data).
La Alegria was first settled by the Jimenez family in the early 1950s. The area was 
rich in high-value timber, but there was no reliable road, so timber exportation was not 
possible and initial development was slow. Most felled trees were used for local
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construction or burned (even burning logs is said to have been difficult due to the rain and 
humidity). Cattle were put on the land to keep the land cleared. As more femilies moved 
to La Alegria, they buih, their homes on main road and formed coffee and cattle on the 
property behind the houses. The Banana plantations in the nearby valley brought more 
people to the region, fueling further development. More recently, several macadamia 
plantations have been established right in La Alegria. That industry is by for the largest 
single source of employment in the town (personal communication, Johnston 1995).
The present structure o f La Alegria is similar to many other rural Costa Rican 
communities. Development occurred on both sides of the one main road. Houses were 
built without zoning regulations and are very close together and close to the road. All 
trees were removed from populated areas during construction and none replanted. In this 
sense, the center of town if quite urbanized despite being a rural, forming community. 
Homes and other forms branch-off from the town center along the four unpaved secondary 
roads leaving town. Forest removal was greatest on the house lots along the roads and 
the adjacent vegetable form plots. More trees remain in the pastures which surround the 
dwellings and selectively logged and secondary forests ring those pastures, which is the 
transition to relatively undisturbed forest. While there is very little native founa seen in La 
Alegria’s center, toucans, parrots, sloths, large flocks of parakeets and many species of 
snakes are still foirly common in semi-forested pastures and macadamia farms.
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
18
Methods
The primary goals of this project, as noted previously, were to increase awareness, 
help identify, provide propagation information and identify key areas for future research 
regarding native tree species. These goals were pursued through the creation of a guide to 
inqwrtant indigenous tree species.
All of the reported seed germination work was conducted during my Peace Corps 
service in La Alegria from May, 1996 to December 1997, where I worked as an 
environmental education teacher in three different elementary schools. I combined my 
work collecting and germinatir^ native tree species with a year-long environmental project 
with the students in all three schools.
Each week the students completed a lesson and the corresponding field work with 
native trees. The goal for the student was to begin with seeds and plant seedlings by the 
end of the year. To this end, students built the shade structures over the nurseries, mked 
the soü, fiUed the nursery bags, performed the pregerminative treatments, planted the 
seeds, and cared for the seedlings on a daUy basis (i.e. watering and weeding). The 
project became a practical application or field lesson for every theme they studied in class. 
The hands-on method proved to be an effective reinforcer of the in-class material. Student 
enthusiasm at all three schools was one of the primary driving forces which kept the 
project on-track and successful.
Nevertheless, working with 230 lab assistants under the %e of twelve provided its 
own unique set of problems. Data collection in the strict sense was not possible. Seeds 
were regularly dropped, thrown, lost or taken home with the students. In the town of El
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Cruce, Mango trees mysteriously grew in place of half of the Cativo seeds purportedly 
planted. Although every reasonable eflFort was made to protect the school nurseries, they 
were subject to significantly more frequent damage from stray goats and soccer balls than 
would a traditional university greenhouse.
As a result of these real-work conditions and methodological challenges, a unique 
method for determming successful germination was used. Seeds were divided into four 
equal groups (three treatments and a control) regardless of the quantity used. The three 
schools represented three repetitions. All the treatments for the same species were planted 
together and the treatments groups were separated by string with bamboo slats separating 
the different species. Observations were conducted on a weekly basis.
For each species and treatment, successful germination was ranked in one of three 
categories: most (75-100%), half (74-25%) or few (24-0%). If all four treatments scored 
a “most” than it was concluded that a pregerminative treatment was not needed. If the 
control lagged behind the other treatments in germination time, the treatment was deemed 
a success and recommended. This crude system worked well, as the results for almost aU 
of these species were obvious. The only noteworthy frdlure was with Minquartia 
guiamnsis (Manu), whose seeds begin germination at 150 days. Our methods did not 
work with Manû since the school year ended 90 days after planting.
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1. Species selection
The trees in this guide are all native to the rainy Atlantic slope of Costa Rica.
They were chosen based on the following criteria: (I) Local interest in replanting the 
species for economic, ecological or aesthetic purposes, (2) Importance in the local ecology 
as habitat for wild life, (3) Reduction of the tree’s range due to loss of habitat or 
exploitation, (4) Lack of information published regarding their propagation, (5) High 
quality woods which may have potential for future timber production, (6) Potential use in 
fiiture agroforestry practices, (7) Availability of seeds within the time constraints of the 
project.
Due to this criteria there was a tendency to select large size trees with high-quality, 
noncommercial timber. Nine species are or should be considered threatened with 
extinction (Holdridge et a l 1997: Jimenez 1995: personal communication). In addition to 
these lesser-known, underutilized species, a few common species were chosen. This 
includes Cardia alliodora, the most widely utilized timber tree in the Atlantic zone. It is a 
6st, straight grower, which casts very little shade and is not grazed by cattle. The tree is 
commonly found in cattle pastures and mixed with coffee plantations. Apart from being 
one of the most striking species in the region, Bursera simaruba is also a common 
component in both urban and native forests, and is used in live fences and as an 
ornamental Its bark is said to be medicinal and the tree provides critical nesting habitat 
for a variety of birds and insects. Any guide to the Atlantic zone would be remiss without 
these important trees.
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2. Seed collection
AU seeds were coUected by the author as they became available. The preferred 
method for gathering seeds was coUecting mature fruits from the ground, and the vast 
majority of the seeds were obtained in this fashion. Because of seed predation by local 
6una, it was necessary to coUect repeatedly in order to obtain large numbers of seeds. 
Other problems encountered include fire ants, fimgus on decomposing fiiihs and rapid loss 
of seed viability. Initially, seeds were stored temporarily and saved for plantii^ days, but 
this practice was terminated because some species seemed to loose their viability in a 
matter of days (ACEEFN 1992). A few species were collected by taking finit directly 
from the tree, but only from smaUer or easily climbed trees. No climbing gear was used.
The vast majority of seeds were coUected in the field and brought back as they 
were fovmd. Subsequent seed cleaning was done on the same day and involved manuaUy 
scraping or brushing the remaining finit from the seed and then rinsing with water. Seeds 
with insect holes or obvious defects were discarded at this time. Drying was done in 
indirect sun on paper towels or cloth.
3. Nursery
As stated above, aU pregerminative work was conducted by the students. 
Immediately after the treatments, students placed the seeds directly in nursery bags in a
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1:1:1 soil mixture composed of local soil, rice husks, and decomposed macadamia shells 
(abundantly available locally). Two seeds per bag was the general rule, but this varied 
with seed size (Le. large seeded Cativo and Cedro were planted one per bag while small- 
seeded Laurel was planted four per bag). Once the seeds were treated and placed in bags, 
the bags were placed below 3x1x1 m bamboo structures topped with a 50% shade-cloth.
Generally, three pregerminative treatments were used. The treatments were; (1) 
placed in a porous bag and soaked in running water for 24 hours. This method is 
commonly used by 6rmers in the area for all types of seeds, from vegetables to fruits to 
timber trees, (2) filing the seed coat, (3) cutting the seed coat. For some species, small 
seed size precluded the cutting and filing treatments. A total of over 25 native trees 
species were germinated by the students from the three schools. Pertinent results for 
those species included in the guide are noted in the Pregerminative Treatment and 
Nursery sections of the guide for each species.
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A KEY TO READING SPECIES DESCRIPTIONS
This key is intended to help the reader more easily understand the information 
contained in the following species descriptions. The information provided was drawn 
from all known written sources, personal communication with local farmers and 
researchers of tropical native tree species and my own germination trials. The species 
descriptions are organized into the following sections.
Description: Tree size is classified based on the method used by Holdridge et al,
(1997) as small (under 20 m), medium (20-40 m), large (40-50 m), and giant (above 50 m 
or well over 1 m in diameter). There is then a brief description of the bole, roots, bark, 
canopy, leafr and flowers. Special attention is given to the descriptions of the roots, bark 
and bole because these are often the only features visible to a person from the ground.
Range/Distribution: The global range of the species is given, followed the
distribution within Costa Rica and the climatic requirements, such as elevation and rainfall.
Fruit/Seed: The color, size and shape of the finit and seed are described. The
time of fi*uit-set and maturation is given for specific geographic regions, with special 
attention to the Atlantic zone.
Collection: My experiences with seed collection and preparation are
summarized and common problems are noted, such as rapid loss of viability.
Pregerminative Treatment: In general, variations of soaking in water and manual
scarification were tried on each species and the germination percentages of the most 
successful treatment are given. Species with uniform germination and well over 75% 
germination rates were classified as not needii^ a treatment. Those species which 
propg^ate readily from cuttings are noted, as are any problems common to the seeds, such 
as fungus and rapid viability loss.
Nursery: Species not requiring treatments have their germination information
described in this section Growth rates, shade requirements and handling methods are 
given For many species there is little information available on nursery performance.
Wood Use: The wood’s color, hardness, weight, specific density, workability
and availability are given when available. Common uses for the timber are cited. Those 
species which can be used in live fences are also noted.
Ecology: For most species there is even less information available on their
ecology than there is for their wood uses. The majority of the information presented here 
was taken from the monumental work edited by Dan Janzen (1983). Local knowledge 
and personal observation are also summarized.
Notes: This catch-all section primarily contains information on the medicinal 
properties and other traditional uses of each species. Additional information is provided 
for easily misidentified species such as Pterocarpus officinaUs and Zanthoxylum. 
mayanum.
Principal References: An alphabetical list o f all the references consulted.
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Species Descriptions
Bursera simaruba
Family: Burseraceae Common names:
Indio Desnudo, Naked Indian
Description: Medium sized tree from 20 to 25 m tall with striking purple/orange, shinny 
bark. Bark peels off in sheets which are often frnmd intact at the base. Tree is usually free 
of epiphytes. Pinnately compound leaves 15 to 20 cm long contain pairs of, opposite, 
ovate leaflets. Leaves taste and smell strongly of turpentine. In areas with a pronounced 
dry season, the tree is leafless for the dry part of the year. It retains its leaves throughout 
the year in humid areas including the Atlantic slope. Flowers are 1-2 mm, light yellow- 
green and cluster at the end of branches.
Range/Distribution: This wide-ranging tree is common mainly in dry forests from 
Florida to California to Argentina and is also found in wetter climates.
Fniit/Seed: Fruit is a small, bright red capsule bom in clusters. The seed is small (9 mm 
across), round and normally becomes viable in the middle of the dry season. In the 
Atlantic, flowering and maturation of fruit vary widely between regions and even between 
individuals within the same region.
Collection: Mature seeds can be easily collected directly from the tree or the ground.
Due to the small size of the fruit, some kind of fine mesh or drop cloth is recommended.
Pregerminative Treatment: None needed.
Nursery: Rarefy found in nurseries because it is easily propagated vegetativefy through 
cuttings. Under nursery conditions it is quite robust and needs no special care, nor shade.
Wood Use: Although used for matches in Mexico, it’s weak wood is susceptible to 
termites and is thus rarefy utilized in building or construction. This species is frequently 
used in living fences due to its hardiness and because horses rarefy eat its bark.
Ecology: An important tree for wildlife, it provides habitat for colonies of Oropendola 
(Zarhynchus wagleri), wdiose tear-drop shaped, hanging, woven nests are prominent. Up 
to twenty percent also house the "cow tongue" nests of the Synoeca wasp. Both white- 
6ced and spider monkeys feed heavily on mature fruit and young leafr. Squirrels and a 
wide variety of bird species act as seed dispersal agents
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Notes; Bark is said to be medicinal. A bitter tasting tea is made from it to soothe the 
stomach. In the West Indies the sap is used to cure all manner of skin ailments.
Principle references: Echenique & Plunçttre 1990: CATIE 1999: Holdridge et al. 1997: 
Janzen 1983.
Caryocar costaricense
Family: Caryoraceae Common names:
Ajo, Ajillo
Description: Giant tree reaching up to 50 m tall and 2 m in diameter. Canopy is round 
and widely extended, formed from many thick branches. Well formed, cylindrical bole has 
prominent, thick buttress roots, never reaching over 1.5 m tall Bark is blackish gray with 
deep, vertical fissures. When cut, sap has a strong vinegar smell Leaves are opposite, 
long-petiolate and trifoliate with two prominent glands where the three leaflets join. The 
leaflets, 13 to 16.5 cm long, are borne on short petioles. Inflorescences are terminal 
racemes of thirty to thirty-five light yellow flowers.
Range/Distribution: Humid to very humid, primarily in low elevations, fresh water 
swamps, frequently flooded areas and occasionally plateaus. More commonly associated 
with the Osa Peninsula and the Pacific coastline, but also found on the Atlantic slope of 
Costa Rica.
Fruit/Seed: Fruit is a yellow droop, resembling a young mango and becoming mature in 
March and ApriL Each fruit contains no more than one light-brown, woody seed.
Collection: Tree's immense size usually makes climbing gear necessary to collect seeds 
directly from the tree. Collection from the ground can also be difficult because mammals 
or boring insects quickly eat the rich oily seed.
Pregerminative Treatment: There has been very little work done with this species as of 
yet. Soaking, cutting, and scarifying were tried on a small sample of seeds. None 
germinated after 45 days. Fungus can be a problem and it is possible that the seeds either 
loose their viability quickly or are slow to germinate.
Nursery; There is no known work in nurseries with this species.
Wood Use: High quality, valuable wood is white to creamy yellow, highly resistant to 
water and rot. It is used both in general and heavy construction (bridges, railroads and
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posts). Is also used for handy-craAs and furniture.
Ecology; Many of the fifteen species of Caryocar are large, canopy trees with high 
quality timber. C. costaricense is quite rare, intensely exploited and natural regeneration 
is scarcely observed in forests. Though obviously an abundant food source for seed eating 
animals, virtually nothing is known about its ecology.
Principle References: Holdridge et al. 1997: Janzen 1983: Jimenez 1995.
Cordia alliodora
Family: Boraginaceae Common name: Laurel
Description: A medium to large tree between 20 and 45 m either with or without small 
buttress roots. Bole is straight and usually fi*ee of branches to half the height of the tree. 
Gray to tan bark is fairly smooth with light horizontal filssures and is often covered in 
epiphytes. Leaves are simple, alternate and elliptical fi"om 10 to 20 cm long and 2 to 7 cm 
wide. Flowers are white, occurring on terminal panicles.
Range/Distribution: From Argentina to Mexico and throughout the Caribbean islands on 
both Atlantic and Pacific coasts to about 1,500 m. Found in climates with 1000-5000 mm 
of rain per year. Optimum growth seems to occur it wetter regions
Fruit/Seed: Flowering normally in January, but can flower throughout the year in 
climates without distinct seasons. Fruit is tiny, single-seeded, wind-dispersed, turning 
brown when mature. The flower remains attached to the finit and eventually acts as a 
wing or parachute when the finit is dispersed, traveling about 40 m.
Collection: Fruit can be taken directly from the trees or collected in a drop-cloth. Seed 
with higher germination rates are obtained by scaling the tree and cutting branches and 
panicles. Can also be vegetatively propagated through cuttings.
Pr^enulnative Treatment: None needed.
Nursery: Germination rates between 50% and 85% are common and reach up to 95% 
when the seed source is know to be reliable and finit is taken directly fî om the tree. 
Germination starts between 10 and 14 days after planting and is complete 4 to 6 weeks 
later. Though the seeds loose their viability quickly under hot and humid conditions, they 
have been stored successfully for over 8 years at 5® C and 30% humidity.
Wood Use: Handsome wood has a combination of yellow and orange tones. Fine quality
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wood for use in construction and furniture,.
Ecology: In many ways C  alliodora is a generalist as well as a rapid-growing pioneer 
species tree and plays an important role in forest dynamics. It colonizes in the first year of 
pioneer succession and is probably a light-gap species. About 50% of the hundreds of 
thousands of seeds produced are predated by bruchid beetles, Amblycerus spp, which lay 
eggs directly on maturing finit. It also provides habitat for Azteca ant species and 
mealybugs.
Notes; This species is critical to the Atlantic zone for commercial and local timber 
production. It is commonly used in mixed cofifee and timber plots because it casts little 
shade and grows straight and fast.
Principal References: ACEEFN 1992: CATIE 1997: Echenique & Plunq)tre Janzen 
1983.
Dipteryx panemensis
Family: Papilionaceae Common names: Almendro,
Almenrdro amarillo, Almond
Description: Large to giant tree can reach up to 50 m tall and over Im in diameter. Has 
large basal roots with older trees developing buttresses. Bark is light brown to gray and 
relatively smooth. Canopy is rounded and spreading, con^osed mostly of a few large 
branches. In mature trees the canopy is very high. The 10 to 16 oblong leaflets are 7-22 
cm long with opposite venation. Central vein runs distinctly to one side. Very 
conspicuous when in bloom with a full canopy of dusty purple flowers.
Range/Distribution: Endemic to Atlantic coast of Costa Rica, Panama and Colombia 
where it is restricted to low elevations in wet climates (3,500 to 5,000+ mm rain pr./yr.).
Fruit/Seed: Flowers from May to August with a peak in July. Fruit maturing from 
November to March, is %ht brown, elliptical drupe, fi-om 5-7 cm long and 2-4 cm wide. 
Pale yellow to light green when mature, each fiuit contains one light brown seed 3-5 cm 
long
Collection: Can be collected directly fi-om the ground.
Pregerminative Treatment: None needed. Germination is uniform and about 85% if 
seed is cleaned well.
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Nursery; Propagates well from cuttii^s. A fast grower, up to 1.2 m /yr.
Wood Use: Valuable, very hard, blond wood is used in fine to heavy construction, floors, 
doors and veneers. Very heavy wood with a specific weight of 0.83 is reported to break 
chainsaws and axes
Ecology: This emergent canopy tree is an important food source for the endangered 
green macaw Çira ambigua) and the agouti paca {Dasyprocta punctata) and provides 
large quantities of fiiùt that are heavily fed on by bats, bird and terrestrial mammals.
Principal References: ACEEFN 1992: CATIE 1998a: Holdridge et al. 1997.
Hura crepitans
Family: Euphorbiaceae Common name: Jabillo,
Sandbox Tree
Description: Giant tree reaching 45 m in height and up to 3 m m diameter. Canopy is 
dense and well rounded. Does not have buttress roots, but the base of the well-formed 
cylindrical bole has a slight swell. Bark is smooth, yellowish gray to light brown and 
covered with large conical spines. Sinple, alternate heart-shaped leaves are bom on loi^ 
petioles. Inconspicuous, fleshy flowers are dark red to maroon.
Range/Distribution: U^dely distributed from the Amazon to Costa Rica and throughout 
the West Indies.
Fruit/Seed: Dark brown, woody, pumpkin-shaped firuit capsule is about 10 cm across 
and explosively dehiscent, making a loud popping noise. Phenology varies widely 
depending on region.
Collection: Fruit turns brown when seed is ready. Seed can be taken directly from the 
tree of collected with a drop cloth. Seeds are flat, rounded and 3 cm across.
Pregerminative Treatment: None needed, but soaking seeds for 24 hours causes more 
uniform germination. Tree also propagates easily from cuttings, but caustic sap and sharp 
thoms can make working with cuttings hazardous.
Nursery: Germination rates of 75% or greater can be expected. The tree is very hearty 
and can withstand rough handlii^. It is shade intolerant and does not need to be stored 
under shade cloth.
Wood Use: Soft, lightweight to medium wood is occasionally used as fuel wood or for
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general carpentry. On the Limon coast this tree has traditionally been used to make 
canoes. Can also be used as a live fence post and, due to its spines, makes a formidable 
barrier. The poisonous sap burns the skin.
Ecology: Abundant throughout its range though smaller in drier climates, H. crepiten's 
large size makes it a prominent member of the forest canopy. It seems to need a forest 
gap in order to propagate itself.
Notes: In the West Indies a poultice is made from pressed leaves and salt to relieve 
swelling and boils. In other parts of the Caribbean the poisonous sap is used to stupefy 
fish.
Principal References: Echenique & Plumptre 1990: Janzen 1983: Jones 1995
Lecythis ampla
Family: Lecythidaceae Common name:
011a de mono, Monkey pot
Description: Large to giant tree can reach over 45 m tall and up to 175 cm in diameter. 
Bole is columnar, fiaring out at the base with short, wide, fidrly indistinct buttress roots. 
Dark brown bark is easily recognized due to long, deep vertical fissures. Leaves are 
simple, alternate, elliptical, 6-12 cm long and 2-5 cm wide, slightly serrated. Flowers are 
light blue and white and borne in terminal panicles.
Range/Distribution: Found from Nicaragua to Colombia in humid evergreen forests 
between 50-300 m elevation. Can grow in occasionally flooded areas. Usually occurs at 
low density.
Fruit/Seed: Large, distinct, yellow-brown, ovoid finit has, smooth, thick, woody walls. 
Fruit 20 - 30 cm wide droops "upside down", and contains between twenty and fifty 4-5 
cm long seeds. Seeds have thick brown coat and are surrounded by a thick white gel. 
Phenology varies widely and some individuals will contain mature fruits from November 
to June.
Collection: May be collected once the finit’s operculate “Hd” drops off and exposes the 
seeds. May also be collected directly from the ground, but with less success. Seeds are 
preferred food of many terrestrial rodents.
Pregerminative Treatment: No treatment needed to achieve germination rates above 
90%. Seeds are said to be dispersed by bats, vdiich eat only the attached gel and drop the
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seed. Personal observation confirms this. Special care should be taken to clean seeds 
thoroughly so as to avoid problems with fungus in the nursery.
Nursery: Seems to be a shade loving tree and should be kept under shade cloth for the 
first 3 months.
Wood Use: Heavy, hard wood ranges from white to yellow in color and is highly valued. 
Used in every type of construction, fix>m heavy to home, is also used in making handy- 
craAs.
Ecology: Like most Lecythis species, L. ampla are large and in^ortant emergent canopy 
trees. The firuit is an abundant food source for a wide variety of animals including 
monkeys, birds and bats.
Notes: The 6mily Lecythidaceae contains about two hundred species and are well known 
for the tasty nuts they produce, includmg the Brazil nut {BerthoUetia ecxelsa). In Costa 
Rica, a sweet dessert called cajeta is made fi-om the thick, white gel surrounding the seeds 
of L. ampla. The tree derives its' name from the supposed phenomena of monkeys 
reaching their hands inside the fruit and being unabfô to extract their fiists full of seeds.
Principle References: Janzen 1983: Jimenez 1995.
Minquartia guianensis 
Family: Olacaceae Common names: Manû negro,
Manu, Palo de piedra. Iron wood
Description: Large to giant tree reaching 40-70 m tall and 90-180 cm m diameter. 
Rounded, dense canopy, small buAress roots in older, large trees. Light brown bark is 
relatively smooth, lightly fissured and ofien mottled by a variety of epiphytic growth. 
Leaves are alternate, simple from 8-16 cm long and 3-7 cm wide.
Range/Distribution: Humid tropical evergreen forests with r a in ^  above 3,500 mm/yr. 
in sandy clay soils. Previously documented at 500 m and lower, it is now known to reach 
1,000m.
Fruit/Seed: Fruit is black to purple, 3 cm long, 2 cm wide, ovule, meaty and edible, 
though strongly, acidic. Gray to brown seed is hard, woody, thick and deeply fissured. In 
the Atlantic zone firuits mature in July, while in the north of Costa Rica they reach maturity 
between January and March.
Collection: Can be taken from the ground but preferably from the tree. Seeds have been
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reported to loose their viability quickly and should be planted immediately upon collection. 
Seeds are highly susceptible to fungus if not cleaned thoroughly. Large quantities of 
saplings can frequently be found below parent trees and transplant with near 100% 
success.
Pregerminative Treatment: Germination begins at 150 days, ending at 210 days. Seeds 
seem to have widely varying dormancy periods and germinate sporadically without some 
type of treatment. Some success has been achieved with manual scarification, but recent 
work at EARTH indicates that soaking seeds for three days in running stream water 
results in uniform germination.
Nursery; Germination rates of 25% and below have been common without any 
treatment. EARTH recently achieved rates over 75% with their soaking mehtod and rates 
of up to 90% are reported from Peru. Mortality of saplings is low, but growth is veiy 
slow and the tree is shade loving. Transplants successfully.
Wood Use: Extremely hard and heavy wood. Specific weight between 0.91-0.8 dry and 
1.2 green. Wood is slow to dry and difficult to work but is still highly valued. Particularly 
resistant to rot, fur^us and termites it is used in heavy construction and in marinas for its' 
resistance to marine boring worms.
Ecology: Abundant food source for parakeets and other fiugiverous birds. Leaf cutter 
ants readily cart away &Uen fiuit, leaving the cleaned, undamaged seed.
Notes: A bitter tasting tea is made from the bark to soothe the stomach.
Principal References: CATIE 1999b: Jimenez 1995.
Ormosia velutina
Family: Papilionaceae Common names:
Nene, Nene panza negra
Description: Medium sized tree sometimes reaching over 30 m. Obloi^ to elliptical 
conq>ound leaves, slightly obovate, 3-16 cm long with 5 to 7 pubescent leaflets. Distinct, 
raised mid-rib and alternate venation. Does not have buttress roots, but surface roots are 
pronounced. Bark is relativefy smooth, slightly fissured and light brown-gray in color.
Range/Distribution: Humid to very humid climates, from Belize to Costa Rica. Found 
in Costa Rica primarily in the Atlantic zone below 800 m.
Fruit/Seed: Fruit is a legume, 2-6 cm long and 1.5-2.5. cm wide and generally has just
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one seed. Seed is hard and shiny with an unmistakable half black and half red coloration 
pattern. Phenology is not well understood.
Collection: Seeds can be collected from ground and saplings transplant with high 
success.
Pregerminative Treatment: Cutting or manual scarification is sometimes used to achieve 
uniform germination, but none seems to be needed.
Nurseiy: Hardy tree but a relatively slow grower. Requires no special soil or care. Tree 
grows straight.
Wood Use: Though not considered a high quality wood, it is heavily exploited for local 
construction, pallet making and plywood. Similar^, O. toledoana is a non-durable but 
dense and elastic wood recommended for use in concrete framing.
Notes: Seed if often polished and used in jewelry as a pendant or earrings. Very popular 
in Costa Rica in part because black and red are the colors o f La Liga soccer team.
Principal References: Echenique & Plumptre 1990: Holdridge et al. 1997.
Pühocellobium idiopodum
Family: Mimoaceae Common names:
Casha Espino bianco
Description: Large tree can reach over 40 m tall and over Im in diameter. Widely 
extended and permeable canopy. Bark is smooth blemished, light gray in color. 
Compound, long, oblong, alternate leaflets. Young branches covered with long, sharp 
spines.
Range/Distribution: Primarily in low elevations but some individuals thrive as high as 
700 m. Found in very humid to dry climates, although there may be two varieties, one wet 
and one dry. The extreme scarcity of the species makes it difficult to accurately describe 
its distribution.
Fruit/Seed: Leguminous, flat, wide and curved to the point of appearing knotted. Fruit 
is similar to that of Guanacaste, but more folded and twisted and contains more seeds. 
Seed is hard, round and 1 cm across. Tan and light gray form a distinct "cat's eye" 
pattern.
Collection: Can be taken fi’om tree when mature (dry and brown), or more easily fî om
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the ground. Seeds are heavily predated upon by ground foraging mammals so collection 
must be frequent to collect a large quantity. This tree produces copious amount of seeds.
Pregerminative Treatment: Cutting, filing and soaking have produced only slightly 
better results than no treatment at all, with manual scarification being the most successful. 
Germination rates always seem to be over 75%.
Nursery: High seed production and successful germination make this a good species for 
mass production in the nursery. Grows long and thin initially and droops. May require 
early trimming. Spines can make it difficult to transport.
Wood Use: Intensely exploited due to high quality wood. Wood is yellow to white and 
often used for doors, floors, as veneer and other fine construction. Casha's resistance to 
rotting, relatively easy workability and its enormous size make this tree one of the most 
sought after and rare trees in Costa Rica. The easily workable and highly durable P. 
leucocalyx exhibits many of the same wood qualities.
Ecology: Casha is an important emergent canopy giant and provides abundant food for 
seed eating animals. Very little is known about its role in forest dynamics.
Notes: Author has seen a trunk that was left to rot in a pasture for over thirty years be 
salvaged for use in construction. The log was not rotten and provided enough wood for 
the floors, doors and ceilings of a two-story building.
Principal References: Echenique & Plumptre 1990: No other information is available for 
this species.
Prioria copiafera
Family: Caesalpiniaceae Common names: Cativo
Description: Large tree up to 40 m tall, 1 m in diameter with straight cylindrical bole 
and without buttress roots. Bark is gray, shiny and smooth. Leaves, 4 to 16 cm long, are 
parapinnate, alternate, bom on long petioles, with terminal leaf pairs, dark green and 
waxy.
Range/Distribution: Native to Jamaica and from Nicaragua to Colombia. Found in 
humid to very humid areas (4,000 mm per/yr.) below 150 m. In Costa Rica is found only 
in the Atlantic slope and the Osa Peninsula, particularly in occasionally flooded areas.
Fruit/Seed: Fruit is a round, flat legume, 10cm long by 7cm wide. Green fi-uits mature on 
the tree for close to sbc months before turning yellow. Maturation of fiuit takes six
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months and individuals usually produce two crops per year. The first firuiting is roughly 
fi’om February to March with the second in September and October.
Collection: Trees set finit in February and March and again in September and October. 
Can be collected from the ground with success. Also, large quantities of saplings can be 
found under parent trees and transplant well.
Pregerminative Treatment: None needed although manual scarification speeds up the 
process slightly and evens out germination.
Nursery: Requires a wide bag due to the size of the seed. Germination rates are high and 
saplings seem resistant to insect and fimgus problems. Grows very straight
Wood Use: Heavily exploited due to its feirly good quality wood and large size.
Notes: Fn^rant and sticky sap is believed to have been used by indigenous populations to 
cure small wounds and insect bites.
Principal References: Holdridge et al. 1997: Jimenez 1995.
Pterocarpus officinalis 
Family: Papilonaceae Common names: Sangrillo,
Sangregao, Paleta
Description: Medium to large tree. Prominent buttress roots are large and thin. Bark is 
light gray to almost silver and secretes a blood-red liquid when cut. Has 8-13 shiny, 
yellow-green, alternate, oblong leaflets.
Range/Distribution: Low elevations on primarily fiat, wet land. Tolerates periodic 
flooding, standing water and is found in swamps. Characteristic of primary forests.
Fniit/Seed: Distinct and easy to identify. Circular, paper-like wing, 5 cm across with 
one, thin, rounded seed in the center. Little is known about the phenology of this species.
Collection: Seeds are easily collected from the ground and the paper-like wing is also 
easily removed with little risk of damaging the seed. Seeds should be collected several 
times at each firuiting from each seed tree, as they seem to loose viability quickly.
Pregerminative Treatment: It does not seem that a treatment is necessary, but is stUl
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recommended to make germination more uniform.
Nursery: Thus far, there have been no germination trials or nursery work with P. 
officinalis. Personal trials resulted in below 25% germination rates, but the low rates are 
probably due to rapid loss of viability.
Wood Use: General construction, pallets and plywood.
Ecology: Very little is known about this species.
Notes: P. officinalis and P. hayesii are frequently confused locally and in the literature. 
Both release a bright red secretion when cut, but the former is found in frequently flooded 
areas and where there is standing water. The later is found in drier areas and at higher 
elevations.
Principal References: Holdridge et aL 1997.
Terminalia oblonga
Family: Combretaceae Common names: Sura
Description: Medium sized tree from 25 up to 40 m tall and 1 m in diameter.
Cylindrical bole with well developed buttress roots up to 2 m in height. Thin bark is 
cream to tan in color, quite smooth and usually free of epiphytic growth. Leaves, 6 to 8 
cm long, are single, entire, oblong, obovate to elliptical and grouped toward the end of 
the branches. Flowers are small and cream colored.
Range/Distribution: Found in low to mid-elevations (to 1,600 m) m areas receiving 
2000 to 3500 mm of precipitation per year.
Fruit/Seed: Fruit is a thin, brown, paperlike samara, 2.5-5 cm long with one seed in the 
center. Flowering and fruiting occur in two distinct periods during the year. The primary 
crop flowers from December to February with fruit maturing from September to October. 
The lesser period sets flower in August and September and fruits mature from January to 
March. Generally, each individual tree fruits one time per year with peaks in production 
every two years.
Collection: Wmd dispersed seeds can be difficult to collect from large trees. A net or 
drop-cloth is required to obtain more than a few random seeds from the ground. On 
smaller trees branches can be cut, but it is rare to find young specimens.
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Pregerminative Treatment: Germination rates are not uniform and generally low. No 
treatment has yet proved successful but using fresh seeds seems to be the most important 
fector. Germination starts to 50 to 60 days and finishes by 76 days. It is said T. oblonga 
requires a sandy, clay soil in the nursery, but care should be taken so that the mix does not 
cause problems at time of transplanting.
Nursery: One study shows seedlings require shade for at least the first two weeks and do 
not survive transplanting well.
Wood Use: Highly durable, easily worked heavy wood has a specific weight between 
0.65 and 0.7. Used in general and interior construction, furniture, handy-crafts, floors and 
veneer.
Ecology: This tree is a prominent, emergent canopy tree in the forests where it remains. 
Mature trees are often host to Oropendola (Zarhynchus wagleri) colonies. Parrots 
(Amazona automnaUs, A. farinosa, Ara ambigua) and parakeets (Brotogeris jugularis) 
feed on immature finits and destroy the seed. Leaves are a preferred food of leaf cutter 
ants.
Notes: It is said that this tree can be propagated by cuttings. The large size of mature 
specimens makes taking cuttings difficult and young trees of this species are virtually 
unknown. More investigation into how to propagate this tree is needed.
Principal References: ACEEFN 1992: CATIE 1998b: Janzen 1983.
Zanthoxylum mayanum
Family: Rutaceae Common names:
Lagarto, Alligator tree
Description: Large tree up to 40 m tall and 1 m in diameter. Bole is cylindrical with 
slightly developed buttress roots. Bark is a light green and smooth on new branches and 
green- gray with small vertical fissures on the rest of the tree. Leaves are conqwund, 
alternate and grouped toward the end of the branches with 6-9 pairs of 15-25 cm loi% 
leaflets.
Range/Distribution: Low elevations in wet to very wet climates, often in secondary 
growth forests from Mexico to Colombia and throughout the Caribbean islands. In Costa 
Rica it is found primarily in the lower Atlantic regions and the Osa peninsula.
Fruit/Seed: Produces fruits every year with peaks in production every two years. Small
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black and brown fruit, 0.5 cm in diameter has one round, shiny, oüy, black seed. 
Phenology varies widely between geographic regions, but trees usually produce one crop 
of fruit per year with peaks in production every two years. In Costa Rica fruits mature 
between November and February.
Collection: Seed can be either collected directly from the ground or by cutting fruit 
bunches from the tree. Collection is best done m December through February.
Pregerminative Treatment: Germination starts at 45 days, ending at 90 days. With no 
treatment, germination is sporadic and under 10%. Giberellic acid improves rates to 30%.
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Tabular Summery
Species Collection Treatment Germ. Rate Wood Strength/Quality
Bursera simaruba throughhout none above 75% soft/low
Caryocar costaricense March-April unknown unknown hard/high
Cordia alliodora April-Aug none 50-95% medium/high
Dipteryx panemensis Nov-March none 85% very hard/high
Hura crepitans varies widely soaking over 75% so A/low-medium
Lecythis ampla Nov-June none 90% hard/high
Minquartia guianensis Jan-March soaking 75-90% very hard/high
Ormosia velutina unknown none below 25% medium/medium
Pithocellobium idiopodum unknown none over 75% hard/high
Prioria copaifero Feb-March 
& Sept-Oct
none/scarify over 75% hard/very high
Pterocarpus officinalis unknown unknown below 25% medium/medium
Terminalia oblonga Sept-Oct & 
Jan-March
unknown below 25% medium/very high
Zanthoxylum mayanum Nov-Feb soap cleaning near 100% medium/high
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Conclusions
Tropical forest conversion and subsequent abandonment of degraded lands 
continues to be a major problem throughout the humid tropics, notwithstanding significant 
forest conservation and research efforts over the past two decades. The apparently 
sustainable tradition of periodic land abandonment through shifting cultivation and herding 
no longer ftmctions due to shortened M ow periods, increased population pressures and 
agricultural intensification (Parrotta et al. 1997).
There is a growing body of literature and experience which indicates that restoring 
degraded tropical lands is not only possible, but can be achieved without prohibitively 
large inputs in labor and coital. Establishment of foster ecosystems through plantation 
restoration appears to be one of the most innovative and promising restoration methods 
available. Nonetheless, many issues need to be addressed before foster canopies can be 
established on a large-scale basis. One of the short-comings is the lack of basic 
information on most native tree species. Providing this information would not only afford 
land managers more options, but reduce the present heavy reliance on exotics species.
The native tree that demonstrates the most potential for use in foster 
canopy/plantation systems is Cordia alliodora. It is one of the most common tree species 
in Costa Rican saw-mills and there is a well established market for its timber. There is 
long-standing well-documented information available regarding its growth (Greaves & 
McCarter 1970). More recently ACEEFN (1992) published a comprehensive work on C. 
alliodora fi'om seed collection through sUvacultrual treatments. The phenology and 
proper handling methods are well understood (CATIE 1997). Seeds can be collected
39
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easily and plentifully with drop cloths and there are several sources in Costa Rica for 
obtaining genetically high-quality seed. Germination rates are generally above 85% 
without any treatment. C. alliodora is also commonly propagated by cuttings. Transplant 
survivorship rates are generally 55 -  75%, so recommended initial planting densities are 
2.5 X 2.5 m, eventually thinning to 4 x 4 m (ACEEFN 1992).
This fast growing, high-quality timber tree has many of the characteristics that are 
considered crucial to a tree species selected for plantation planting. Planting this tree in 
combination with cofifee is one of the most common Agroforestry practices in the Atlantic. 
Many ui^ublished studies have been conducted at EARTH and CATIE where C. 
alliodora is planted in combination with products such as chocolate, banana and plantain 
and annual crops like yucca, com and beans (ACEEFN 1992). There appears to be great 
potential for using C. alliodora as a plantation species, but the lack of published 
information points to the need for more careful research.
This guide provides basic information on thirteen native tree species for those 
working in reforestation efforts in the Atlantic zone of Costa Rica and elsewhere. 
Information is provided that will assist in field identification, seed collection and expected 
germination rates. Though basic, this information was previously unavailable or was 
available in only Spanish language texts. By synthesizing all available published reports 
and the knowledge of local &rmers and forestry professionals, a comprehensive summery 
of the tree species was created. I hope this document will encourage greater use of these 
largely underutilized species and fecilitate finther research.
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